: Auger electron spectra recorded from clean Mo(100) surface (black curve) and from a 2 ML Au film on Mo(100) (red curve). The inset shows the Au(N 7 VV) to Mo(M 5 N 3 N 5 ) Auger peak intensity ratio as a function of Au deposition time. The break point in the intensity ratio plot corresponds to the initial appearance of Au multilayers.
The electronic structure of the Au overlayer was also analyzed by means of fs-laser photoemission spectroscopy. The photoemission spectra measured in this laboratory have been reported previously [1, 2] and exhibit similar features as the two photon photoemission spectra that have been obtained by Cao et al. from an Au(111) surface [3] . The work function deduced from the photoemission spectra was 5.02 ± 0.2 eV at an excitation wavelengths of 263 nm. This values is within 0.2 eV of that previously published by Hansson et al. (5.22 ± 0.04 eV) [4] .
The structure of gold films consisting of 1 ML and of 10 ML Au on Mo(100) were characterized by means of low energy electron diffraction (LEED). Depending on the growth parameters, i.e., the deposition rate, the deposition temperature, and the annealing temperature, gold films with different structure can be obtained on S4 Mo(100). A strong dependence of the thin film structure on the growth parameters was reported for several transition metals deposited on single crystal refractory metal substrates, e.g., Pd/Nb(110) [5, 6] , Pd/Ta(110) [6, 7] , Pd/Mo(110) [8] , Pd/W(110) [9] , Cu/W(100) [10, 11] , Ag/W(100) [10] [11] [12] , Ag/Mo(100) [10, 11] , Au/W(100) [11] , Au/Mo(100) [11] , Au/Mo(110) [13] . Only for Pd, Cu, Ag, and Au adsorbed at submonolayer coverage on Mo(100) comparable structural features were observed [11, 14, 15] . At multilayer coverage, however, the surface structure of these films depends strongly on the growth parameters as for all other systems mentioned above.
In the present work, gold was evaporated with a rate of 0.0125 ML/min on the Mo(100) substrate held at 400 K. 
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Further annealing at 1000 K for 10 min leads to the appearance of a c(2×2) structure in the LEED image as can be seen in Figure S2c for the 1 ML Au on Mo(100) preparation. A simulation of the c(2×2) LEED pattern employing the software LEEDpat 2.26 [16] is shown in Figure S2d and e. A similar c(2×2) structure was reported for Cu and Ag adsorbed at submonolayer coverage on Mo(100) as well, and it was in this case attributed to a surface rearrangement [10, 17] . Subsequent investigations showed that the c(2×2) structure appears also for 0.5 ML Au/Mo(100) and it was attributed to the formation of a surface alloy in this case [11, 15] . First principle calculations demonstrated that a c(2×2) substitutional surface alloy is energetically favored compared to overlayer structures [14] . Charge transfer from the Mo substrate to the adatoms is responsible for stabilizing the c(2×2) vacancy array, in which the adatoms are incorporated. Furthermore, the atomic radius of Au (1.44Å) is comparable with the atomic radius of Mo (1.39Å), which allows Au atoms to insert within the surface layer and to form a planar alloy structure [11] .
A further increase in the Au coverage on the Mo(100) substrate induces another structural change of the surface. Figure S3a ,b shows the diffraction patterns obtained from a 10 ML Au film on Mo(100). The freshly prepared surface appears amorphous, similar to the 1 ML preparation (cf. Figure S2a) . After 1 min annealing at 1000 K, a new structure appears in the LEED image, which becomes more apparent when the annealing time is increased to 10 min ( Figure S3b ). In Figure S3c and d a LEEDpat simulation of a c(2×8) Au/Mo(100) structure is shown. The simulated c(2×8) structure resembles the marked structure presented in Figure S3b (see also Figure S3e ).
LEED and low energy electron microscopy investigations demonstrated for the case of Pd adatoms adsorbed on the Mo(100) that a change from a c(2×2) to a c(2×8) structure occurs by increasing the Pd coverage above 0.7 ML [14] . The c(2×8) structures was observed just for a deposition rate below 0.033 ML/min at substrate temperatures larger than 800 K, whereas at higher deposition rates the surface structure was significantly different. The Pd/Mo(100) c(2×8) structure persisted at a coverage of 2.5 ML. The surface structure at coverages higher than 2.5 ML was not reported.
A detailed analysis of the LEED pattern obtained in the present work reveals a more complicated structure. Nevertheless, the obtained surface structure of the 10 ML Au film could be attributed to a degenerate c(2×8) structure comparable to the one observed Wu et al. [14] . The LEED patterns presented in Figure S3 are perfectly reproducible and are not influenced by a further thermal treatment of the surface, i.e. a higher preparation temperature or a longer annealing time.
